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(57) Abstract: 

PURPOSE: To produce fine spherical silica particles 
having high purity and uniform particle size, by 
hydrolyzing an alkoxysilane at a specific reaction 
temperature in the presence of a specific amount of an 
alkaline catalyst based on the alkoxysilane in a 
water-alcohol mixture having a specific water 
concentration. 



produced by introducing an alkoxysilane as a raw 
material into a mixture of water and an alcohol 
containing an alkaline catalyst and hydrolyzing the 
alkoxysilane. In the above process, the molar ratio of 
the alkaline catalyst to the alkoxysilane is 0.5W10 and 
the concentration of water in the water-alcohol mixture 
is 5W20mo|/l. The hydrolysis is carried out at 3 30°C. Fine 
spherical silica particles having diameter of about 21 nm 
can be produced in high productivity. The produced 
silica is suitable as an abrasive for semiconductor water. 



CONSTITUTION: Fine spherical silica particles are COPYRIGHT: (C)1988,JPO&Ja P io 



^ m (a) 



© «F BF ffi SB » H 

0S63-74911 



©Int. CI. < 

C 01 B 33/141 
B 24 B 37/00 
// C 09 K 3/14 



7918-4G 
H-8308-3C 
X-6683-4H 



0S?P63^p( 1988) 4^50 



58 * 

©tti n a 

©ft 3 A 



©1* PS61-221569 
©fcti KB PS6I(1986) 9^19B 

mm 



91 la s 

tfcfSEStt > »J * ©3Silti£ 
2. 4$ »p Sff o> iS ia 

if* £ ifi * £ ^ t t ;u 3 4 •> •> =, v & jfjn 7k # ft* 
t**X*S**r-r*(tt*aES#>'j * © si a & k: *? 

ffiJlETib* 'J ttttK CD ft A«affi S ft* TiW 3 * 
> •> 7 y C ** I, * * & ? 0.5-10T 35> *5 v Bfl gfi 7k 
- T ;i/3 - n'&-&?gtt4i©;kcD7j3K A< 5 -20.©!/ 

fc*c±*fcra±r*»as*tt>v*©sii&fc. 
( & & ± © ?t] h # ef ) 

* £ 91 it > *©SBi&ifetcWU. 1* 

•> u *>©£iitfctcM-f*. 

tfc£*©f*tfn 



0 SiCI«. CH,SiCl 3 . CHsSi (0CH a ) s , Si(0CH,),, 

si (oc.Hs)^© •> -7 ^ <t£-^©*;*l Jin * 
(2) ^r^Etv-^TkiSySi^^^y^m-riCici: 

® SiCOCH,),, Sl(0C s Hft)« H © 7 ;i/ a * •> •> 

7 ^*K*4^«7^* 'j CD)itiX©^?ET, 7k- 

2fft ((Journal of Colloid and Interface 
Science. _26^ 62 - 69 < ' 68) . B * Jt ¥ & IS (9) 
1503 - 1505 C81) . ffi&&*S*X3*8&ef£¥8£- 

(24) ll5~122C'82>&tf ( 26) 53 -59 

C84) ) *)<fc]«bftT^ <£> . 

CD © Jj *£ T o < h ft * > 'J * © & it 

200 - 500na t > (2) © Ifrifc T ^ < £ ft * > U * £C 
it^l0mia±AS ^. X. SUB T *> * ©T. 

•> «; a © ffl « ito s *< w * 50 * (a t <g < . £ je n *< 
<sc*. *©jl. ^c^*T©»^r5]±©#^^^ii. 



-47- 



t$P?f]0S6 3-7 4 9 1 1 



7k 43 tC m # flii b flg T & £ 10 - 20n» © ffi «> T 
(ft a •> 'J ;* j6M# £ ti * . tji^, ^-IHv-r 
ii«tt4fc»^ H£!©>r:*y3!iam&£J8 
^ *) . ZttLte 1 naPiT©** i^-SV^Bt^^lO 

ttsPttt*. S**&*jUlf* £ 4x* *> <J * ©JBJ££ UT 
W 7k £ i& # ft L tz 6 CD i * * . * © ^ H li fiS 8 

<h LTlO-lOOOpp- *t* c <t tiStfjsi < . Q 
^$tl4©fflfttCti?££TS*4>©TtittV>. W\ 

ttfc^^attffl©*;/^:/^*^ 

iiGaAs. GdCa*-** h © <t «3 i£ 35 <* x ;n 

©5* ft«{tj6<i^o«:^nT=ja^ 

T S fc . 



?*flflB3 63-74911 (2) 

iBl»K:*»lttttC!>iK^»iat35tt->'J * * 3 o >f 

C©35£©t*ft£LTx & £ 4x * c V * li £ 71 S 
tt « i§ <!: tt -5 . 

SFJSJPl tc{£tf-f tfiiftcoj; -5 u:*tt9j^*r 

ftri<^ttv> C £ © liri>tctS£?bU00n.» £1 T\ fc? £ 
U < liSOnB^TT *> * C 19 4X4 . £ C 

. lfiie©<S>©^?£C«*9#£:ft*3n^^;u:> 
9* ©*•*£ ti200n« jy^ti^:^ ^/c*i>. JTrg©8F 

as w * i* * c i *<-c * <k raa*< * * . 



*&9Hi. ffiS2tf£*&ffi©PJa£*«ifc*-**> 

'>•>? VC^t^^lfC 0.5-10T? . gnifiTK 
^ T £> ^ s fiiJS2&Il7k#a?©El&aK A<30r & _LT 

fc*c£*#ft£T*ttt$aEju*:>v * © 32 & £ * 

* £ °JI © # c .fe it £ 7 ;u 3 * > 5 v ©fin 7k 
?k - 7 ;u a - rf t i§ Jft tc s Jg^-C*47;^4 



(R0) , SlH4-« 

x f- JU . 7* a t: ;u v 7" ^ ;u CO 7 ;u 4- /i/$"Ctb *} ; 

Ti^^n^bo^^i^hi. iw E — » « c * 

7 ^ 3 * •> >> 7 y T ti 7 ;u 4^ ;u £ © & ffc =f » 

tzV>. 100n« PiT. 1%C50n B P^T© ^ 
^7 ( ZtZlt. 7 n/ + 7U S ^ > ?;i/Xttxf^T?> 
4 I) © a<»ifiT 4 • 

7 ;u 3 + •> •> -7 y ^ 7k - 7 ^ 3 - ;u ?a ^ 
^ATifStcii, -e©SS$>-5 > tMiiSi^ni7;u3 

© m ^ > »J ^ * « * tC ^> T > fttRLX 

7^3 -;urSifti LTfflv^g ci*<sat 1^^. * 
© K © 7 ;u 3 - /Hi . 7k - 7 3 - ;u ^ frc 
<>©iP3--C^|l^oTt.«i:^. 



(3) 



*#BBHB6 3-7 4 9 1 1 



7 3 * y > 5 y © <£B5 fi li . £ S fi> % « U 
T. EU*>7;i/* ij tetej£*^*rr *?k - 7/1/: - 

©-^•ItStC^LT 0.1- 5 mo 1/ £ L < . ft 

IZ 0,2-l«oI/«^»« Uls O.Uol/ 
£ t il> V* £ SJo iS & * C *»* # -6 7 7U 3 *' *> y v 

* co is s <s * a £ r * -> v * o 15 & a< 

fg<v & a? 14 ^ & * . ^ a *< 5 n» 0 1 / £ * & *. * 
tsis?«sft + 0ia**<»-rysfes&«:fit^ii±o 

lift ^ftft^TL, ^tcittt^t 

*% i Etcffl^<c>ft*7k-7 7i/3 - ;u r§ ?£ 0 7 ;i/ 
^-^itXti> W t* . ^;-;k x * y - 
71/ v n ~ 7* Q /'C J — y\s x i - 7" a />: / — ;u x n - 
7* i7 y - 7U & CO « 7 ;u 3 - ;u * s 

IS^ &#i«JlD-f *C-3ftT*fefiKr * > 'J * 0ft& 



?$RflB363*74 t Jll (3) 

C m U tc * . -£tz. 7K»ffl(©3D^;i/->ij* 
£i**@&<J©i8-£lCtt. ft tC 7 At 3 - JO ^ }& % a 

L ri> -? T n > ^ y - 7U . x y - £f jig $> 

— x * - T 3 - ;u S j§ vft t4a cd 7k o a ffi li x 

5 -20bo1/ £ T $> *) v ft* L< tt8 -l5«ol/ £ T 

20-oi/ £ * i . *±**is« 

TT;u3*->^7ycD7jD7k»Wtc«t^r^L;-s* 
isi&nScfeT * * * -< 3* ^ - ©?gj»tt A<fgT 

6 * {$ffi$ft*7k©3iix 7 7U3*v/y^;/cDJ(in 

* y > ^ y * ffl ^ * ^ c . jfifr g « 7k co fl id 2 
Itr- F 7 7 ^ 3 + •> •> 7 y CD 2 (§ * 7U a t * . 

!ft a cd l . 2 f& ^ vsS t li ^ ^ . ifl i* « jjj D 7k ^ N ft? it ® 



W x. & , 7 *s * ~7 . $ * ^ \t * J 7 iV * JU 7 5 

y . •>" 7 ;u + ;u 7 ^ y n MJ7;i/*/i/?5y ( c: 
C T . 7^*;Hi, W x. > ^ ;u . x ;u . r a 
t* 7u > 7 + u £ cd T /i/ * 7i/ 7 * y # m "5J 

fttfc'^. r ju* jut $ y-c w: ^ra7k^A?s:j5i§JK7b< 
iS < . m ffi er J; -7 X it oS 91 m t U T •> V * t2 eo 
£-££<£igT ^ ftt # 6 * 4 CD T . SltStttCffiH. 
*o»ttttffl*!$/ir, o Jl ft fcfe ^ a t & < ft 

* y tt Jtt a o ffl a tt . « ^ & * t ;u 3 * ■> > 

l^STS&i, c cd 71/ ifc 7i< 0 . 5 5fc ?S T it . .*> ! J 

* < ajBtttt^i lt L/ x 5^t:rfSi 

*r«l. 5ZS + «^ttSi£IA Lt±' ^ < UTti^f IS] 
±^ ; !e □ ly^lfclt L s 7 • C CD * 7Ui±7,U0* 



100n» UiTCD*^»S?« > V * <b l^. 

*^ B ^C07jT^-Clix 7 7U3 4=- >•> 7 yCD^Q7k^ 
ft? ( S. s * ft CC ES U T t£ 1^1 iff C ig ft r * & 
ft y 7 V - n/^CQ*3£> cd SloSJ!2^30 , c VL±iz 
Mm $ ft > £ U < li30-50r . ttlCfttL L < It 
3S-45X Tff ^i5ft* . SfiS?ai£3i<30X *i«TJ* 
-> »J * ti ft f£ l OOnm ^ x. *> ft i 

^ft^^^toHCD^V^ttt^^^*>'J ^Ofti^^^l 

ar * c i *<-c ft . < r ^ i tiiiit 

>b£ < « * . — J£ C . 50 TC ^. -5, t ft ?5^<10n« 

isiTtD(iatt?t«i), wis ffioffl 

i^tcttT-iS^tc^:^. co^7C. ffl ^ ]E5 T 
ft S cd $j <a -sj fig -c ab i . *» . i# ^ ft ^> y ^ 
itt ft cd ft ^ ti . fiti s2 cd 7 A/ A 'i \± ftfe jaE cd a * 

to tc li . c ft £ cd H ^ <t t h c a JS 0 58 Gn ^ ^ 
Stii. bp ■& . 7/^'jo($n3^s; ((g) to 
fc is ^ 54 i3j ( {g ) awe, 7k 0 ffl a * w ( fs > 

to /c IS tC tt {g ( ) a ffl C ■> 7 h L « It ft 14' 



(4) 



*#BHBB 6 3-7 4 9 1 1 



ffi c if U r> & m * * . 

fc»Ka»$*x^*T^*vtt»a***rr* 

*-7^3 — ^ r?t a »S 7$ 4 1 C 7 ^3 * •> •> v v X 

W U *> U * .h * . x v * - T ;u 3 - ;u iS & 
«mtt»£LT*t*fcOTtt* ( 30rJUJbCDa&aE& 

T * * . U rt< T s 7K - 7 ;u 3 - i§ ?ft £ 

SEflS6UjT^Ki^aiu>. an* a- a; ft 
k#»^ots' , j * t n * © c&s 

« rai i* j» 5)- 1 5@ v> 7/^*'^7y$A» 



WIBID8 63-74U11 (4) 
jyjh&9i L*)jn7ktf«&tf &£&£©!£&. » 

tK a ftk co 3 o -r ^ ;u 'j * i r * ti ^ ft E 

- n^l&ir HUT £1^. 7k v T^3-;i/^- 

7^34 ->>^ y© > 'J *ia**>.©an*#J!?« 

(2)Xli(3)T*$n4«kTi:s -t CD > =, j - ;u £ [3 
±*>*^iic/7-> - «b 7 /U3 * >2 £ ;!><t^3£- 
T * * "C . * V 3* * 'J ^ Hs & *9 ^ £ 

cttiftT <h £ $ © •> «; * tt^cbtt 4c t 

T * * . 

Si (OR) * + XHxO — Si (OH) « (OR) « - ■ + XROU- (I) 
«aSi-0H + H0-Si = — iaSi - O -Sis + HxO -(2) 
= Si - OK + RO-Sls-BSi - O - S i = + ROH - (3) 



* TflS^-r * Ctt* * £ * T & fz . 
^30r \>X ±izt ^2p-ci00n. IUT©m#f&£*# •> 

T3lB5^ © N«4* af©HM*:'©Ktei£lK*itii!ra 
H8£K©{gV>ttffiU BP ■& ft S © {5 * T 'h * 

* *a aM4 * n * *>©<fc%*.**L4. 

XfeOT 1 

^ =£ ^ T ;kl0.7cc* . r»Ta- fflGtlt. 

n . sh^h, ^ ^ - ^ - j< x a a * sra u . 



7 7 X 3 F»3cr>?£JK ; &40 ±0.2 r C <^ "5 . & U 
< U « «5 s 305^ tC /t 0 fi?T b /c. iTA« 

S < vS »5 »»x^ < tt^tfjfc*. ft. r«TilT?&20 

a f* * ih » • 75^3+o»?ftttni<a<iBo 

T^ifcCOOlSttTK^iSKTfi^/c, pin. C 

©e$c7>7-h7> h * •> •> 7 ycD^SJSiSYfttcWf 

£ 5 i£ > 0,5bo1/2T, 7 Xf -7(NII>) Or l« 
7 > b * •> ■> 7 V IC Jt r * * ^ it l± 1 . 59 T * . 
^ tC C <D ■> V * / ;utfi ^ lOOTorr £c & /S 

a ^51 r k: * iSfc&JISSS U . t>^^7. 
>-;^f,HL/:, C CD v5 ft & © P H It 8 . 0 "C . 

it ^<ioiSE5nr. a » t «d - 



ftBSBS 6 3-7 4 9 1 1 



^3 ( x50ooo)oi3»? m^teilo^^E^^n^T 

*£ T $3 S . ^^^-^■^-f^-^^aThi?-^^^ 
-Tifl3El,fctt»li* ^ 1 SOiaOT^-,/;. It 
t2{ft £ LT. rtf F£ CD 3 a >f **\ri, >> ij * (ffi&SSS. 

% i g 

1 n u w i 1 it ts ph 

Fc < 0. Olppa 5 . 5pp« 

Al < 0.01 ' 203 

Na 0.05 - 830 

CI 0 5.2 - 

SO « * * 0.9 - 4.7 - 

n ft 99 2 - 4 

rjSjsjs*. *n-en35s 38. «t iu/tj^^ 

tilU* W 1 £ |S| usi^hit 3 d •{ ^' ^ i' 'J A ^ 



*iffiB363-7491i (5) 

at 2 & 





X^9l 2 


Steffi 3 


H$£0< 4 


as ( r ) 


35 


38 


' 43 




63 


42 


17 



*M^052iS^rtt6C«fc^i. ^ K # 15 * X & 

4. m m v> a * « $ w 

35 i Bin. k^wi ■c»^nfei'V*e^oij 
^SB&i&^a (5o,ooo{S) t&*. 




-51- 



